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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the output open- 
circuit of multiple channels inexpensively by an output 
open-circuit detection device of a multiple-channel output 
device. 

SOLUTION: Coils 1 0a-1 Od of a stepping motor are 
connected between a driving circuit 12 and a ground and 
high-resistance resistors 24a-24d are connected in 
parallel with output transistors 20a-20d. A diode OR 
circuit 34 is connected to output terminals 13a-13d. 
When either one of the coils 10a-10d is disconnected, 
the voltage of a driving voltage source 22 is outputted to 
the output terminals via the resistors 24a-24d and the 
potential of the output terminals is maintained at a high 
level. In this case, the output level of the diode OR circuit 

34 becomes high and the output is charged to a timer capacitor 72, and a high-level voltage is 
outputted from a comparison circuit 40 when the charged voltage exceeds a specific value. 
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ZbtfX'Zb. 

[ 0 0 3 3 ] 4fc . *HS60lJii. ifcfcilfrP 1 3 a- 1 3 

3t«^fc. 3 4 )umm£mih-?& i>cn>x°hh . tot, 

fyU(i\ aMjh^S/A^Oa 
0»<OE»<O}S»^{=jeHLTaj*«IHF 1 3 a— 1 3 d 

»=y w K^mffi* 1 *^ £ tifz z t hmmizmta^ti 

[0034] JJCtC. *»««0*2Sdtfif«COV^TKD^ 

oa-io d^comnttmrfwowt hiih^ &-r. 

0 d office = y 

it. ±$%m±h>u?£%j; o t-tzmsmizi^ xf 

cnWstmz. W±&MI,zmttzncr>z2^ 

£-{C«i, Kffcn-f/H Oa-l Od«fim*»{=a*33h. 
BP*>. ®(CttS^h5>'^X^2 0a~2 0d<7) 



^;McBr*l*^tTV^ fcl£FJ££iiT Lit 3 . lilt 
^ 2 0 a~ 2 0 d^ft^j&fct^ttffii: £fc.l> 

[0035] UTF, **tt«l=-3V^TH3*»SBLT3i 

^tb^gOIfi]SSB$r^-r„ Srii. @3{cfc^T, Hit 

-f-f>. 4fe. 03lc«:3-Y;n 0 aCr^JE^a lffi^-c?) 
®R<0*£*L"CV*4. ®3(^-r*n<, ^USSCT^Ih] 
SSJCi^vt, 1 3afcf>f^-K50at^ 

/h7>'^32a (TX-^Sg^ fctifiSEft: 8 0 a $• 

^•LTH^L : 3^^''CPU<o$|Jfflltii^Sg^*^^g^$^^•Cv^ 
Sfit«t8 0 a^A^)ffl|{C«Stn:ft8 2a^lt h 
7>-vX^8 4a<7)'<-X^A^^$ixTV^4. 

-H5 0ai:<OBI<^«aai«ttK««Sfl.TUi. 
h7>vX^8 4ac7)x5 ■y^« ; FJi«3fiSii'CV^4. 
[0036] JJELfcabftt iJhHf* C P u**«itfr 
U h'7^f/h7>'yX^3 2 ac7X-XS^<C^LT^ 

i/X?2 0 aj&WctfyttJRi:* 0 . ffl**SHF 1 3 a{C 
IEl&mEV ie *iili^$il4itT-, a-f;H OatCffiift 

•/'X?84a|^^i:^. Stii;«s7 8a 

t^^-K5 0at «0«MSR&{± bv> : JX9 84a. 
i-ftLX®i&Zti. *(Ommiv-l''<Jl'b%&. zcr> 
tztb. Y-iX—YSO a^'J-b7MilB3 6^n- 

y'X^3 2b-3 2 d<0^— XSg^f^N-f U^UMEtf 

^20b-20d \ZftfethyA yf- K 5 0 b — 5 0 d 
U -fe -y MUSS 3 6 C{ia-P^O«ffi*Sf^$<X 

[00 3 7] CKOA^fc. *^M0"J{Ciiltf. 3-f;H 
Oa-1 0 d<Do*>mMtp<Oa4Mzttl&t&®mfrt> 
«iU-fe-y h(HlSS3 eiza—V-^jUcom^H^tl. * 
coftxotBcoaJ Mzmttt&£. ttzt§r£\Z(r>?t. SKBJrl£3 
■i Mznmt h 0j»*> <o 'J -b y MslS§ 3 6 LT / vf 

tf, Xf 7tyy't-^«M<u!W3'{/H 0a~ 

3 -f ;U<30BiSi& iE L < «HtJ-r 4 Z t 4 . 
[0 0 38] Srfc, ±ie^iatX^2»M0SJcfcV^T 
ti. fctJ^lh7>-^5'2 0a~2 0d*<±ieL7tX-f y 
^-^^■^tc;, ffifjtf*: 2 4 a— 2 4 d #_tJS LfcfiM^ 



(7) 



^fffi¥ 10-257799 



ffi&&^mz s k o r ess 2 6 *>±ie t^i&a 

T01 hlsj^W^^NcJilHl-^-i-^ttLT-e^ 

[oo4oii4 «~^-r*n< . *mmm<?)\2\m±. 

/H0a-10d Jc|giJ)«8S&^-r^|gl!»gp 10 2 
t, rJ-f;H Oa-1 OdcoBr^cO*il5:«!aj-r.&Bf^ 
&ai^l 04fc{~£»,fifj££:fiT^£. rM;H0a— 

i o d iz*ti?timwmg.m 2 2 t . khukk 102^ 
aj^s^ 1 0 3 a ~ 1 0 3 d t comzmmztix v ^ . 

mmmS&l Q2\i^nYxVVx-9 1 2 Oa~l 2 Od 
*mZ-X^h. mtlhjyi/X? 1 2 0 a~l 20 d<75 

1 03a~103dl; 
8Mi£ilT^.5. ffi*h5yy'X^120a-l 

2 0d<7)31x??SiSm^ 

2a~l 2 2dSr^LTigt!imElil 1 OlZtmZtlX 
^&k*Hz. JffiftflU 24a-l 2 4 d £:frLT«flfiS 
flTV^. JSCtflsl 24 a— 1 24d(i. W«JEiS2 
2*^n^f ;H 0 a~i o d^fvty/t- ^oftj 

[0 04 1] ttj^j h7>yX^ 1 2 0a— 1 20dO3 
\s??W?\Z\Z. ^tfilHlSSl 04tf0h7>'>''X^NAN 
D0S51 2 6*^ig$iX-CV>l>. h7>y'X^NAND 
0581 2 6(4. ft-hYvVisX? 120a-120d|C 
Zil^tmmth YJVi/X? 128 a— 128d£«t 
Z-X^&. b7y^;i28a-128d^<-Xffi 
^il-mjgSitt 1 3 0 a- 1 3 0 d Sr^UT fcWl 
h7>i/X? 1 2 Oa— 1 2 Odcoauff^izmffi, 
$ilT^-?>„ ifc. h7yy'X^128a-128d^ 
^-XJS^fcxs -yifS^fc«ra{c<i^fLmSiii*l 

3 2 a— 1 3 2 da*g$££*lTlvS. 

[0042] h^yy'X^ 1 28aC7)X5 yf^ltm 
h7yy*X^12 8d<7)31/?^ 
h^yxX^NANDB&l 2 6<Dttl?jgn 3 
3KSfg?$nTV^. h7yy'X^128a-128d 

^izmLxm^zmmzmm^tix^^ . ztz. 

^'X^NANDESSl 2 6c7)ttJ^gCl 3 3(43fc«@S&3 
8<7)ffiiii;#:7 0 k ^>T73yfyt7 2 t OHjOgPfir 7 
3(cS^$iiTV>5. got, h^y^'X^NANDlsI 
SS 1 2 6 COitiUmmZ? A -7 a yf^t 7 2 IZttS-Ztl 



[0043] xmmmtz&^x t , ±k» 1 satwoia 

Kfc|BIW=. CPUs&»A,ft-¥-Snfc«!l»e#J=J:'5. tB 
?3 h 7 >i/X? 1 2 0 a— 1 2 0 dcr>{5tfifr 1 o*^^ 

vmtzti&t. a>f;noa-iod(?)auy« 
fc $^ai7j h ?>i;x9i,zttfc-t&a4Mzmgmm. 

ZLX. UiJlbyyiJAfl 20a-l 
2 0d#, 3^/Pl 0 a— 1 Od(Cfft5gc7);?^ Si^T 

x\ xy- vvyy^-ftfwmztih. 
[ o o 4 4 ] 135(4. ■xmmnm&vymftfj ^f-v 

3>f;H Oa~l 0dcOMfL(CtlIfia*^tT 
10a-l0 d<OMn*»t:Bf«*«±tfc«^ (H4>Era 
(a) lHJjb7>zSX? 1 20a-l 2 0dW^7 

t«l. ( b ) ^-f73yfvt7 2<oa»famfiEv 

CHARGE % RV ( C ) it«0S84 OCDtftfjflJEVoui CO? 

[0 04 5] 3ri3, 05(a) (4. ±IBB2 (a) t|S| 
mzft-ftYyVVX? 1 2 0a~l 2 0 dcr>*y ■ *7 

2 o d<oflr*u6>*«3r>'«©fc $ix^*^-^^-y^t l 

T^LT^I.. 05 (a) \Zm-f1xK. ***«fc*JV» 
Tt±iemi^»J<0^i:|5lS{C N ft?tTJ).i.Xf--y 

&x'%hpy[?-i7'X'hz>. z ntzib. mm®.<mitvi 

mx-ltfflti<7)fflzi>ffim-t , a^HOa 

- 1 o durante t®iftms[* s «^$^^^-< s 

[0046] n>f;H Oa~l 0 dcOMixtc tBriS*^ 

*ywmt%&k. mwms.m2 2H3^/noa» 

lAHi* h 7 y^.X^ 12 0a tT«t6(U^IB»« 

awaiiifcy). ai**? 1 o 3 aonmo-w 

t=5:i>. t£-?T. Cico^, h7yyX^128a(7)< 
-^«E(in-^/Pi:^oT. h7y^^l28a 
ii3f7*0Bfc$r4. — aiTJh^y^^ 1 2 0a*< 
igt&mJElS2 2*>4>n-f/H 0 aS 

x/t&tm 1 2 4 sr^i txm<vm t wi& . 

^•^ ffiia^ 1 2 4 aKJ:£mffl£Tl;:ffl3-r!>mE#h 
7V^^ 12 8 acr><—Xiffi?lztf-$-Zti.$>. Z<r>tz 
byyisX? 12 8 aOX-xmii^^ K/Pi: 
^roT. h7yy^? 1 28alZ*yWMt Htl$>. ffl 
miz^ ftJlYyVi/X*? \ 2 0b — 1 2 0d^y« 
ktchh^mth bJVVX? 1 28b~l 2 8d^ 
— ai^h^yv^^ 1 2 Ob- 1 2 
8d*^7^t^rSi:«ze-rS h7>^^ 128b 
-128d^>ftii:5:l,. 
[0047] ftoT. n-f;H 0 a— 1 OdOHfLtCt 
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1 2 0 dtf£Z*yVmt$tl&t. b7>isX?12 
8a~~l28dtf£X*>ViBtZtl&ZtT, b?y 
i/X^NANDESSl 2 6£0aj^JgBl 3 3itbyy=yX 
9 1 2 8 a— 1 2 8d2::fl-LTJgtffi£il£.> Z&tiib. 

7 2 (C3t« £ftT V *fctt»l± 1- 7 V ^ 9 1 2 8 
a-1 28&*fthXimMtih. — ftjlbyyis 
X9120 a— 120 dOMft^jj-y^lgi; £ix£*§ 
^KWt. N5y^^ 1 2 8 a-1 2 8 d«^W 
7Wg££itl><. Z<7)tz#>. h7yyX^NAND|llfil 
1 2 6£7>tii^JgPl 3 3te£$jt#:7 0$:tf-LT5£mffi8i6 
OKSJiSft, 9 4 •? a y^y^r 7 2it%.W±W.6 0£ 

*)tmm ozitLxftrnzixz. ^t. 05(b) 

M^rfftK, ftj}byy s JX9 1 2 0 a— 1 2 0dc0:* 

y ■ ^-y^mzmmLx^ 94-?ay c r>v-7 2123s 

4£i:$r<iil«*t*'5iE"*-. «S->T. 85(c) COK^ 
(I) fttf(IIl) {C^-fftK, rH;H 0 a— 1 Od^ffl 

[0048] ZtllZftLX. WitfrM/HOafcBflR 
ftjjhy y ; yX9 1 2 0 atO:*^ • 
«3B<:*»*»*)/»-f » UJ7JJS^ 1 3 0aWtfili:n-K 
)Vt*£h. ZcVtztb. b?yyX9 I 28 aCO^—XM 
Efcn-Wt^t^ h7yyX^ 1 28a{±jf7 
ttlBfcSft*. laitttc. a^HOb-lOdtBtfti 5 
±ttz%r&l,Zi>, nmth byyyX9 1 2 8b— 1 2 
8d^7tSt^. -K^pJC. 3-f;H0a-l 

0 d OffitoWcBr***^* fc . h7Vyx^l2 8a 
-12 8 d^**'t7f St^r^I tt, *-fV3 

2tl&. Zcotzib. 94~?-3V^fy*ri 2t25t;«$f"U 
05 ( c ) <7)mm(U)lzjji-t1m<. 9^^^yfy^r7 
2«4H ; FIBNtJEV CH4HSB Ji±#*ant*. *LT, *>f 
V3yfvt7 2 w^TOHBjWJMIIHT ta« L , v 
cH»RGE*W*EV TH £±0ojt:Bto£T, it«0l?S4 0 

COftJim&tfJU UOUiZftitlZtZiiiX. 

1 0 a- 1 0 d <r)mtlbHzWm*$L tfc Z t fcfcffi-f 4 

[0049] zco^oiz. *mmmiz&\,ixi>. ±im 

lmmMOifr&tmiSklZ, ^/HOa-lOdl;* 
&com&®8& 1 0 4 £»lt* ^ b <r)^X\ 2NK4Ni*g 6 
Ocr>tiJ73fl:ff{-a-^^T, 0 a— 1 0 dOSfH 

fctftffl-fS 4. 4fc. V^Ttt, 

fficffiftl 2 4 a-1 24d*ffl*«H l l 0 3 a— 1 03 
dfcT-^fc«RU=«SBWSi:*(C« ffiflSHf- 1 0 3 a 

-103d {c^ffiiuss i o 4 tmeth ztx\ _le* 
fflmmztix^s. ®.->x. xmmmiz&^xh. ± 
iBusfiMo^-t isi^fc^ifr^^^-x v>r*:-?®m 
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&a}-r4 i t fi**im t ztix v ^4 . 

[00503 Srii. *$dfc«fc:*JVYt fc. ±ie03<c* 
&8£t£(t4 zt\z£ 9 . ^(cai^ h7yyx^i20a 

- 1 2 0 d coMit^'^ttSfc 2ii4 J: o 3r*£te 

*?1 20a-l 2 0d3&i±ietJtL3tX-f 

fifittt 1 2 4 a - 1 2 4 d #JJE Lfc«WN«8Ktt 
ffr^Sfc, h^vyx^NANDlHlKl 2 6*<±iet^ 
IfiiSNAN DOSStC. ft«IH»3 8. &r/Jt©[US&4 0 

v>4. 

[00 5 1 ] SriS, ±ie^l-m3HlSfiWct>^T«i. 
94 73>fXt7 2(?)SfiatffiV CH(1CE ^l£E 
V TH *±EI-5fc}&>5*»S: JtKHII»4 0 Ifcl: 

^ti.{c|5SS§^4tco-e{±i-<. ^3f--FORIeIgS3 
4 (^lXtXm2|QSWI) S>4V^2h7>-^^NAN 
D0K1 2 6 (^3HSfeW) coaj^J«JE*^N^f 

5jW=*?v ^3>f yuoWrlS^^aj-r « i t fc LT i, J: 

[0 0 52] ±gean-»33«t«fc*JV^T«. 
tt!*h7>'>''X^2 0 a — 2 0dJ>4V^il 2 0 a— 1 
2 0 dKM?«IC»it^<lfcSK*2 4 a- 2 4 d£>M^ 
(21 2 4 a — 1 2 4 d{C<t 03>f;H 0 a— 1 OdCJS 

^4tcOT(i^:<, IR/h^SSttlfJ^^JE^SKB^W* 
b7>y'X^2 0a— 2 0 dJ>4Vi(il 2 0 a— 1 20 
d i:M?iJtc:^{t4 CI t X=> -4 )V\ 0 a— 1 0 d {CfiM^ 

[00 53] >Srfe. ±KSIl-»39at«fctJV^Ttt. 

/ MV7'^-9wm j mh^-y)Hmz'mi 

xfyt yy^-^^^jvvmmzi.'o^if 

*-?°vw&t%^tzzttim\£%ithi%&iz^xm 
mttitiK *mniztuzm&zix2>i><r)X'i±%<. a 

• ^ymm^tt^iiMcom^co^^y^iii^mm 
co#j}*-7 ycomtnizmm-tt z t s . 

[0054] 

[3%BJ03»^] ±^<7)*n<, SS*«17bS3l3a<0«W 

tinar, ^^y^juta^mm<^ta^-yycDmtii 
[0s<of5*^giBa] 

[01 3 ^min—mmmizi&h&XT-vvy?'*:-? 
mmw<oiuj]mm<7)®B&mx'h&. 
[023 *mMm<7)®8%<7)mft? 4 ^^r-vx-hh. 



(9) 



1 0-2577 



[03 ] *&wcr>&2mmmizmbh®8&c?)\5i$&mTh 
[@4 ] *mi<r>m3mmmizm>&®sfco®smT$> 

12a-12d. 120a-120d tH^byy'J^ 



1 3a~l 3d. 1 0 3a~l 0 3d ifcttSg^ 
24a-24d s 124a-124d 
3 4 ^^--HORIhISS 
3 6 U-b-zMUR 
3 8 fttElft 

40 tmw 

126 h5>x'X^NAND[HS§ 



[01 ] 




[02] 



m i | i in) 3 | c tm> 

:i[unjfuuiirL 

sa;'" -^TJinj in_n_ 



(d) ttcaaiH^ 
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